
SUMMARY
Subcutaneous infusion
(hypodermoclysis) is a simple,
safe, and effective technique
used to administer fluids into
the subcutaneous tissues. This
technique is indicated for fluid
replacement when there is a
need for repetitive venipuncture,
veins are inaccessible, or there
is recurring infiltration at
intravenous sites. It can be
started and maintained for
prolonged periods by health care
professionals with minimal
training. The main risk, infection
at the infusion site, can be
avoided by frequently
alternating the site of the
infusion.

RESUME
L'hypodermoclyse (infusion
sous-cutanee) est une technique
simple, efficace et securitaire
pour administrer des liquides
dans les tissus sous-cutanes.
Elle est indiquee pour
administrer des liquides de
remplacement lorsque les
ponctions veineuses sont
repetitives, que les veines sont
inaccessibles et que les sites
d'infusion intraveineuse se sont
infiltres. Avec une formation
minimale, les professionnels de
la sante peveunt installer et
maintenir les infusions pendant
de longues periodes de temps. 11
est possible d'eviter l'infection,
qui constilue le principal risque,
en alternant frequemment le site
de l'infusion.
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Hypodermoclysis

in the Care of

Older Adults
An old solutionfor newu problems?
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YPOi)iRNIO(:iYSIS IS\A TEICH-

nique used to provide fluids,'
electrolytes, gglucose,' or
drugs subcutanieously when
oral intake is inadequate.

This technique became possib)le after the
discovery of hyaluronidase in 1928. This
lytic enzyme breaks down hyaluronic acid
and causes rapid diffusion of injected fluids
by temporarily lysing the normal interstitial
barrier, which coInsists mainly of hyaluronic
acid.('" Hyaluronidase, the "spreading fac-
tor," is found naturally in the xvenom of
many poisonous snakes, insects, and tissue
extracts. It is also produced by human sper-
matozoa to enable the sperm to pass
through the cervical mucus plug to the
uterus and fallopian tube.'

Hypodermoclysis wras used widely in clill-
ical practice during the 1940s and 1950s
unltil Gardner anid Murphy' initroduced the
scalp vein set for intraveInous infusions in
infiants aind children. Although this technique
wvvas largely replaced by intravenous infusioni,
it still has limited use in pediatrics, IO. geri-
atrics,'l ' anid palliative care.,

Tlnoday hypodernmoclysis is rarely used,
and many young physicians are unfarmiliar
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with this technique. This article was written
to stimulate interest in this largely forgotten
procedure and to familiarize readers with
this technique, which oflers many potenitial
advantages over intravenous therapy par-
ticularly in the care of older adults.

Indications
Hypodermoclysis is not meant to replace
intravenous administratioin xwhere an acute
precisc direct line clearly is needed. TFhe
main indication for its use is when ade-
quate oral intake is not feasible and circum-
stances make the establishment of an
intravenous line difficult impractical, or
unnecessary. It offers a safe, reliable alter-
native for fluid replacement in nonacute
situations (see sidebar' ). It is particularly
useful for dehydrated older adults wvho are
refusing food anid fluids.">''

Case study
A\n 86-year-old manl wvith Alzheimer's dis-
ease was brought from the nursing hlome
wfvhere he lived because lhe suddenily
became unresponsive. He wvas admitted to
hospital anid treated for pneumoniia wvith
intravenous antibiotics.

Alzheimer's disease had been diagnosed
5 years previously, and the patient had
experienced a progressive decline in cognli-
tive ftIlnctioni over that perio(l. Before
admission he had been mobile but rieqtiredc
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aissistanice with xwashinig, dressinlg, anid
g'OOm iiing. He hlaid occasionial episodles of'
Ul'ilalry' inCOn1tinc'nce. At hlis last outpatielit
x'isit to the G(eriatrics Outpcatient
D)epartmenit, lhe scored 1 2 onl a

Stanclat'lrdized MIini-M\Ienital State
lxamiination. He iecogiized lhis x\ife aiid
('hildrcln buIt was Ullable to cai'rx' oi a

mileaniiiigftul comxersationl.
Followiig itdimissioI heli'ermainel inl a

stupor aiuld poorly responisixe. 'I'lhe familx
eCCluCstcecl comftoit measurcs onkh, that is,

nO intralnIOLuS antibiotiCS, nO tulbe fe'eCding.°
aiid o rcesus('itatiOn in the ev\enit of cardiac'
arI'est. 'l'hc antioiotics wcrc discontillUed
bUt lhe becanme' dehx'di'ated becauCse lhe was

tinable to swallow O0' take inl eno11OIgh fiuids
to Imaiiitain lhixriatioii. Anl inItraVC1nOuS
itLfuSion10 was stai't('d, btUt the platic'nt inter-

ferecl with the iitr-eni-ous linie aiid pulled it

Otit againia cIl again. E'elltUally thierec we'(re
1no aiccessible periipheraIl sites lor p)hle(loto-
my or intraviiOniS inlfusiOnIS.

Hypodermoclysis was commced. anld
ini this wav it was possible to giv( aIt Ilast 1
I, of' ftlids dailx to milainltainl hydratioi. Th'lle
infusionIs wei'e giv at a rate of' 73 mlIl
a1t fii'St, bUt latcir by bOltiS inifuLIsionIs of 300
mlI cvci'\ 1 2 hIoLriS. TIhese boluISeCS took
aboiUt 1 hOLtnI' to claiiiniister. '1I1w' site of' tie
Stibcutai-tOLtiS inif'Lusions xwas chagce(l e'\,erv,\
48 hIOLur'S 01o xWxhen tIlhere x\Saany eViCdCenC
oft r'diess.

'I'lIc paticilt i''mamincl ill ai stuool' aiid
bedridleii for the n,ext 2 wxe'ks. Wheni we
atteompted to di(scharge the paticent to the
IIUI'Sing h1on'c, they were uiable to take
him back beCaLise thex' weriLienfamI;iliaI
With tIlC tcC1liqiCe of sui'tiLtanceoLtis iniful-
sioIl.

'['lc family gaxc( up the paticit's bed in

theinursing lhome, anid the pcltiC stayod in
the hospital. '1'\wo w\eeks laters, lhe started
(catinig and lrinikinig again. At thlait time,
wheni we attempted to retui'n the paitiCilt to
tIeC nluirsling homer, hiis becl h1aCI beeni occu-

pie'd anid we hiaCI to star-t the plalctemcint
process again. It is now- li;kely thtat the
patici-t will spcid ait least 6 to 1 2 Imloinths ini
the hospital wN'alitiig for- aniother InLtI-sinig
home led.

Advantages
Hypodermoclysis hlas distinct t'chnlical
adx\ai-tages over intraven1oti1S ilnfti-
sion. 6'-18, In patients with Collapsed,
thrombolso'cl, tin); oi fr'agile eins that rtIp-

ture wvith infiltration inlto subcutaneous
tissues anid that cautse problems with
access, hNpodermnloclsis max le useol to

CiI'CUoiiix'ent the prol)lems of the initra-
vellous route. It avoils the nieed to trv to

keel) intiavcnlOUS inlfusiolns gOilng lolig
einoughi to provide fluicds in thiese clrl('Ull-
stances, anid it also spares access sites.
Hypodermioclysis tilie maiiitaiiit'd for
Weeks, shile the cdliationi of intravelotis
illftSionlS iS usually miieaSLuredc ill houL-S.

Hypodermoclxsis max' lie startedl atid
maintaiiicldlbv anNi stalf member who is
capable of performing Subcutaneous
injections anid does niot reclui-e a phlsi-
cianl O1 intravcelOUS team. It does 1not
immolbilize a limb aniid reqcuires less nlurs-
ilng time to SUpCeriSe thalln aniiCIntravenous
inifusion. TIhle fluild cani be saafel sttopped
atiil started at anv timile b)y closiinig anid
op)elinlg the clamiip oni the cl\ysis til)binl, as

thele is n1o concern aboiut thrombl)oSiS in
the needle.

In the car-c of clcdcrly patients with heart
failute, hypodermioclysis has many' advxan-
tages ox'ei' intravenOLis inlfuLsiOnlS. It iS Icss
likelx' to cause oxerloading aniiC pre'cil)itate
failui'e in these cii''uimstances. Overloadlilg
with hypodclrmoclysis is mlor0e likelx to

IrCSIlt ill stubcUtaneCOtiS cleiema. UIlikc
intravenous inifusioni, lheatr-t failure is a ralre
compllication, andcl sublbCutaneous accuLmIula-
tiOnl tianl beIbCCrluCCed bx admiiinlistr-ationi
thlrOugll Y'-shaped tUbilng O0' perioic g('entle
massage Of tile infuiSon0 SitCS.

'I'lIc grecatcst advxantage of hypodermo-
clx'sis lies in the a'oidance of hospitaliza-
tioIn of' dehydrated patients. It is nlot
unlcomimiioin that the decision to hospitalize
a pati'nt f1roIm the utirsinig homile is macle
becaUSe the patienit cannot mainitain an
adeqLuatc oral intake and canniot be giVenl
intiraenousl fluiids. Staff in nlursiig hotimes
at pre'se'nt do nlot hax'e the resouirces to set

Up or' miluaiitainl intraxenous inif'ulsionls.
Hypodcrmoclysis cani prevexn't hospitaliza-
tioIl ill tIlese Circumstances. It cani also per-
milt earlier disclharge of'thic paticiw t fr'olm the
hospital to the holmoe if' the only\: rcason
de'laying dischar-ge is the niedcl for pailieoIt'r-
al anaitlgcsia or fluidcs.

For an oldeir aduLlt, relocationi fromia
IurISilIw hoine to hospital canl cause c'onfLu-
sioni and an acute clet('crioi'atioin in f'inctionl;
the'se problems c'an hoe avoided bN' LtiSing
hypodcerilloclsis to tr(cat tlntt indlixidltial in
illoI'' Ithllliliar surroLI1dinlligs.
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Table 1. PROTOCOL

PURPOSE
6.
7.

To provide fluid replacement subcutaneously to patients
in whom oral and intravenous routes are not suitable
options

EQUIPMENT
Hypodermoclysis solution

8.
9.
10.
11.

* Intravenous tubing
* 25-gauge butterfly infusion set
* IV pole
* Transparent dressings
* Alcohol and iodine swabs
Isotonic fluids with 150 U of hyaluronidase added to 1 L
of solution. The enzyme hyaluronidase is used to facilitate
the absorption and dispersion of fluid into the
subcutaneous tissue.

Important precaution: Never use electrolyte-free
hypotonic solutions, as this can lead to shock.

SET-UP
1. A physician is responsible for ordering and initiating

hypodermoclysis therapy.
2. Explain procedure to patient.
3. Check solution and medications added.
4. Prepare infusion equipment (tubing, solution, etc) for

intravenous therapy (Figure 1).
5. Cleanse site thoroughly with solution (eg, povidone-

iodine 1 0%)(Figure 2). (Sites normally used are the
lateral chest, abdomen, lateral, and anterior aspects
of thighs and upper hips.)

Wipe povidone-iodine off using alcohol swabs.
Insert needle by grasping the skin between thumb
and forefinger. Insert needle below lifted skin at
approximately a 450 angle. The needle should move
freely in this space (Figure 3).
Attach needle to IV tubing (Figure 4).
Secure with tape, as in intravenous therapy (Figure 5).
Secure tubing (Figure 6).
Run infusion at the prescribed rate.

Some physicians recommend 0.5 mL ofhyaluronidase should be
injected into the clysis site before the infusion.

FOLLOW-UP CARE

1. Avoid edema by watching for signs of fluid
accumulation in tissues around injection site; change
site if this occurs.

2. Observe for redness or irritation at the infusion site
when hyaluronidase is used, as there is a possibility of
allergic reactions.

3. Observe for signs of fluid volume overload due to
rapid absorption of fluid when hyaluronidase is used.

4. Observe for signs of infection at injection site. Always
use sterile technique when inserting or removing
needle.

5. Watch for dislodgement of needle and disconnection
of tubing.

6. If surrounding tissues show signs of inflammation,
change site immediately. Observe as for IV site.
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Disadvantages
Boylan and Marbach'1 listed potential
problems with hypodermoclysis and
claimed that this technique should be
used only as a last resort. They claimed
the main disadvantages are the limitation
on the volume of fluid that can be
infused, possible puncture of large ves-
sels, sloughing of tissues as a result of
malabsorption or use of inappropriate
fluids, infection with abscess formation at
the infusion site, and pain.

Berger,I an adxocate of hypodermo-
clysis who had extensive experieince with
this techinique, claimed that these objec-
tions were inappropriate and could be
easily oxercome. The limitation On the
amount of fluid was inappropriate
because up to 3000 ml, can be gixen in
24 hours, which is more than enough to
provide for nutritional needs. He ques-
tioned the existenicc of large blood vessels
ill the subcutaneous tissues aiid adxisecd
that, if' blood appears in the linie wlheni
the needle is iinserted, theni the subcuta-
neous injectioni should he aborted.

In his 25 ycars of experience LuSinlg this
technlique, Berger' lhad nexver obserxccl
sloughinlg as a result of' insufficienit fluid
absorbtion or abscess formation. He statecl
that, if the patienit had pain, theln the nee-
dle had beci incorrectly insertecl. Finally;
in response to the claim that hypoderm-o-
clysis should only be used as a "last resort,"
Berger claimed that a "last resort" could be
defined as failure of'the patient to take fluidl
by mouth.

This procedure must be used with some
caution in patienIts whdio have problemis
with blood coagulatioin. 7 If repeated infu-
SioIls are gixen, the patienit should be
examined for residual edema before each
newt iinfusion is started. In patients wtith
sexvere heart failure, infusions must be given
slowly and should consist nmaiinly of' isoton-
ic fluids. If the patient complains of pain,
the iiLfusioin should be slowed anic the iinfu-
sioIn fluid checked. Hypodermoclysis is best
axoided in cases of shock where absorbtion
of fluid from the subcutaneeous tissues is
inadeCluate.20

Discussion
Hypodermoclysi s is a safe, simple, and
largely forgotten technique that has distinct
advantages over intravenous infusions in
the care- of some older adults. It can be

used to maintain parenteral hydration in a
variety of settings where physicians or
intravenous teams are not readily available.
In Canada at present, there is a trend to
redirect long-term care services and shift
the emphasis from "over-reliance on facility
services to the development of creative
community based services"2 to caring for
older adults in their own homes and com-
munities.

Hypodermoclysis oflfers a simple, effec-
tive means of providing parenteral medica-
tions, electrolytes, fluids, and glucose to
older adults. 'IThe time has come to review
this underused techniique in the context of
proposed chacnges in the Canadian health
care system. This techniiique could poten-
tially be used in the home,22 nursin-g home,
home for the aged, and chronic care hospi-
tal. It requires minimal set-up and mainte-
naince by nurses wAho are licenised to give
subcutaneous injections. It of'fers a safe
alterniatixe to initravenous infusioii and can
be usecl in many settings wrhere intravenous
infusionis are imlpractical.

If' usedl judiciously, hypodermoclysis
could allow earlier discharge of the patient
from hospital to thelhome or long-term
care setting. However, if' nlUrIsling hloImles,
homes for the aged, aind community, agen-
cies are to use this technique, then family
plysicianls must become more familiar wvith
its lise and potenitial.

Onie recenit study emphasized that many
residlenits of alhome for the agedl wished to
remain in the home if' they developed
reversilble or irreversible lif'e-threateninig ill-
nesses. NMany xxTere afraid that, if they
were trcanisfler-red to hospital, they Would
receive invasive tests anid treatimen'llts
againist their wishes. However, uniless thcse
homcs have the ability to provide fluid par-
enterallk, many of these patients are tranis-
f'erred to acute care hospitals becausc they
become dehydrated.

If health care directives are to be imple-
mentedc in long-tcrm care institutiolns, then
it x ill be necessary to develop palliative
care services in these settings. Furthermore,
xvith the resources that are saxed from
decreased admissioins to the acute care
institutions, it will become cost effective to
increase the resources in the long-term care
settilng to use these creative and innovative
techliiiques.

Hypodermoclysis is a p)rocecdltre
xv'hosc timie hlas coImeC for resCurrection
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and reevaluation. At a time when
expensive new technologies are often
overwhelming, it is refreshing that
such an old and simple technique has
so much to offer.
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People who are overweight
are at greater risk of
developing diabetes, especially
if there is a history of diabetes
in the family. If you're
overweight, please discuss this
with your doctor.
For more information about

diabetes, contact the Canadian
Diabetes Association.
So much can be done.
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Professionalism demands a
high level of qualification,
through demanding education
programs and examinations.
The Council for APMR was
established to fulfil these
functions for pharmaceutical
representatives to serve you
more effectively and profes-
sionally. The Council is an
independent, non-profit organ-
ization which establishes
standards for accreditation
and administers academic
programs and examinations
in the health sciences leading
to accreditation.
Your recognition and support
of the professional objectives
of the Council are an essential
factor in helping us achieve
our goal of universal indus-
try adoption of the APMR
standard.

The next time you see
an APMR, take a moment
to ask about our program.

write for our brochure:
The Blue Badge of Professionalism

The Council for the
Accreditation of Pharmaceutical
Manufacturers Representatives

of Canada
3489 Ashby Street, Saint Laurent, Quebec
H4R 2K3 Telephone (514) 333-8362

Fax (514) 333-1119
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